SUMMARY Increased activity of the renin/aldosterone system in the neonatal period is now well established in both animals and man but the control mechanisms are poorly understood. We have monitored the plasma renin activity (PRA) and plasma aldosterone concentration (PAldo) in 14 infants undergoing 21 exchange transfusions. PRA and PAldo were measured before and at 5, 10, 15, 30, 45, and 60 minutes after the injection, and 5, 10, 15, and 30 minutes after the withdrawal of 7 ml blood/kg birthweight immediately before exchange transfusions. PRA increased to a maximum of 53 % and decreased to a maximum of 39% of the resting values after withdrawal or injection of blood respectively. PAldo values did not change significantly during the same period. Thus the renin-angiotensin system in the newborn infant is responsive to changes in blood volume.
The revival of interest in renin about 40 years ago was not entirely confined to adults. Grossman and Williams (1938) found greater concentrations of renal renin in the young of rats and cattle than in the adult animals. Since then several animal studies have shown increased activity in the renin-angiotensinaldosterone system in the newborn of various species Granger et al., 1971; Malinowska and Nathanielsz, 1974) . Similar findings have been reported in the human newborn (Kotchen et al., 1972; Hayduk et al., 1972; Beitins et al., 1972; Siegel et al., 1974; Katz et al., 1974; Broughton Pipkin and Smales, 1975; Dillon et al., 1976) .
It has also been shown that in fetal and newborn animals the renin-angiotensin system responds to various stimuli that result in renin release in adults. Hypovolaemia due to haemorrhage stimulates renin release in fetal and newborn lambs (Smith et al., 1974; Broughton Pipkin et al., 1974) and newborn kittens (Broughton Pipkin, 1973) . Suprarenal aortic constriction has been shown to have a similar effect in fetal lambs (Smith et al., 1974) . Saline depletion due to diuresis also increases renin production in fetal and newborn lambs (Trimper and Lumbers, 1972; Fleischman et al., 1975) , and peritoneal dialysis results in similar changes in newborn dogs (Granger et al., 1971) .
Thus evidence does exist that in both fetal and (Dillon, 1975; . A preliminary report of this work has been published (Dillon, 1975) and expressed as ng Al/I per hour.
PAldo was also measured by radioimmunoassay on 0 5 ml plasma using a modification of the method of Mayes et al. (1970) and expressed as pmol/l. Tables 2-5 give the PRA and PAldo data during the blood overload and deficit experiments. Since there was considerable variation in resting PRA and PAldo values, and a lack of uniformity in the time of minimal or maximal responses to injection or withdrawal of blood, it seemed appropriate to analyse the results in terms of the percentage change of resting PRA and PAldo values. Tables 2 and 3 No correlations emerged between initial PRA and PAldo values in patients and gestational age, birthweight, postnatal age at time of study, and time of last feed, even though some correlation appears to exist at other times in the study period. However, initial PRA was greater (P<001) in infants with rhesus incompatibility than in those with other causes ofjaundice although there were no significant differences detected in initial PAldo between the two groups. The relationship between donor blood PRA, PAldo, PCV, OSM, Na, and K, and subsequent values of PRA and PAldo in patients during the study was analysed. Similarly the relationship between PRA and PAldo in the infants and the above measurements at various times during the study was also analysed.
Results
There appeared to be some positive correlation between donor blood PRA and the patients' PAldo at 5 and 10 minutes (r = 0* 52 and 0* 55 respectively, P<005) and also the patients' PRA at 15 and 45 minutes (r = 0 64 and r = 0 * 95, P<0 *01). Similarly, donor blood PAldo was positively correlated with patients' PRA at 5, 10, 15, and 30 minutes (r = 0 * 67, P<0 05; r = 0-72; P<0-0l; r = 0-58, P<0 05; Hodge et al. (1966) showed that a decrease in blood volume in newborn dogs stimulated the reninangiotensin system regardless of whether there was a simultaneous fall in arterial pressure. Carver and Mott (1975) showed, also in animals, that plasma renin and angiotensin II concentrations can be reduced by expansion of fetal blood volume. These findings imply that the renin-angiotensin system may have an important role to play in the distribution of fetoplacental blood volume and hence the distribution of cardiac output between systemic and placental vascular beds (Mott, 1975) . It is therefore not surprising that in the newborn human infant this system is also responsive to blood volume changes.
Our findings of an early rise in PRA during the overload experiments could be due to activation of the sympathetic system which may itself cause renin release (Kotchen et al., 1972 (Bayard et al., 1971 birthweight, postnatal age, time of feed, and at various times, infant plasma OSM, Na, K, and PCV. However, no consistent pattern emerged and it was not possible to explain the PRA and PAldo changes after blood overload and deficit in terms of these findings. Moreover, many of these correlations only just reached statistical significance and we would not wish to overemphasise them.
Our findings and other published reports give compelling evidence that the renin-angiotensinaldosterone system is extremely active in the neonatal period. The purpose this activity serves is still uncertain although there are many reasons to suppose that the newborn is dependent on the functional integrity of this system, to maintain blood pressure and sodium homoeostasis. If so, there may be advantages in preventing the suppression of the renin-angiotensin-aldosterone system in the newborn. 
